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Abstract
In this paper we give an overview of the interactions between Italian and American algebraic geometers during
the first decades of the 20th century. We focus on three mathematicians—Julian L. Coolidge, Solomon Lefschetz,
and Oscar Zariski—whose relations with the Italian school were quite intense. More generally, we discuss the
importance of this influence in the development of algebraic geometry in the first half of the 20th century.
 2003 Elsevier Inc. All rights reserved.
Sommario
In questo lavoro presentiamo un panorama delle interazioni tra i geometri algebrici italiani e americani nei primi
decenni del Novecento. In particolare, consideriamo le figure di Julian L. Coolidge, Solomon Lefschetz, e Oscar
Zariski che ebbero intense relazioni con la scuola italiana e, più in generale, discutiamo l’importanza di questa
influenza sullo sviluppo della geometria algebrica nella prima metà del secolo scorso.
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MSC: 01A60; 14-03
Keywords: Algebraic geometry; Lefschetz; Coolidge; Zariski; Italian school of algebraic geometry
1. Introduction
This paper aims at giving an overview of the interactions between Italian and American algebraic
geometers during the first three decades of the 20th century. It focuses on three mathematicians—Julian
Lowell Coolidge, Solomon Lefschetz, and Oscar Zariski—who represent three different periods in the
development of algebraic geometry.
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War I. It witnessed the opening up of new vistas in algebraic geometry by the Italian school of algebraic
geometry: building the theory of surfaces, creating new methods, and sparking the imagination of young
mathematicians internationally. Guido Castelnuovo characterized the endeavor as “the exploration of
a vast territory seen from a faraway peak” [Enriques, 1949, vii]. André Weil concurred; in his view,
“vast territories were being opened up” [Weil, 1946, viii]. This thriving atmosphere deeply impressed
many young mathematicians coming, as Coolidge did, from abroad. Thus, this first period marked an
internationalization of the Italian school of algebraic geometry, with Coolidge becoming a member of it,
despite his birthplace.
The second period begins with the end of World War I and roughly coincides with both Lefschetz’s first
trip to Italy in 1920 and Zariski’s first extended stay in Italy (1921 to 1927). During this second period,
these two young mathematicians—coming from and going to the United States—were deeply influenced
by the geometrical intuition and impressive results of the Italians as well as by what Zariski termed their
“elegant style” [Parikh, 1991, 60]. However, both Lefschetz and Zariski soon became aware that new,
more effective tools were required to overcome some of the major difficulties that confronted algebraic
geometry—in particular, its need for sounder foundations. They found those tools in the development of
topological and algebraic methods. Zariski especially became one of the main promoters of the systematic
application to algebraic geometry of the techniques of commutative algebra, an idea refined and, to a large
extent, created by the German school of Emmy Noether, Emil Artin, and Bartel van der Waerden. Their
Italian mentors did not accept and, to some extent, did not even understand the need for the kind of
deep transformations Lefschetz and Zariski effected. Indeed, by the end of the 1920s, the Italians’ former
students had begun to give birth to a radically new mathematical school.
The year 1935, the date of the publication of Zariski’s book on algebraic surfaces, may be said to mark
the opening of the third period. Even though his book did not put effectively to use the new algebraic
methods that Zariski was developing in those years, it took a decidedly new stance toward such important
problems as rigor in proofs and foundations. Moreover, this third period marked the gradual foundation
by the former student in Italy, Zariski, of a new approach to both algebraic geometry in particular, and
mathematics in general, with Zariski as its chief representative. The growing success of Zariski’s school
(and of André Weil some years later) in attacking the problems of classical algebraic geometry with
the tools of the new “abstract” and “structural” algebra was of paramount importance in defining the
new mathematical style known as “bourbachisme.” Even if he personally continued to be tied to (and
fascinated by) pure geometry, Zariski has been rightly considered the one who cut “the umbilical cord”
[Lang, 1959, 245] that bound modern to classical algebraic geometry.1
Historians have tended to draw attention to Zariski’s role in building the so-called new mathematics,2
but, in doing so, they have almost always completely ignored the links between him and the Italian school.
Moreover, they have often constructed a genealogy that goes directly from Dedekind and Weber to Zariski
and Weil through Noether’s school. Here, we argue that this interpretation is incorrect. The real aim of
mathematicians such as Lefschetz and Zariski was not to contrast Italian approaches to geometry with
1 During the 1930s, and more noticeably after WWII, the scientific, as well as the personal, relations between Italian and
American geometers rapidly worsened. Severi was especially affected. We will not go more deeply into these questions here.
The interested reader may see, for example, Brigaglia and Ciliberto [1995].
2 Here, we refer, for example, to the influential [Dieudonné, 1974] and to [Corry, 1996]. Both, however, fail to stress the
importance of Zariski’s links with the Italian school.
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to overcome the difficulties of classical geometry but with the aim, as Weil put it, “to finish, in harmony
with the portions already existing, what has been left undone” [Weil, 1946, viii].
2. Julian Coolidge in Turin
Julian Coolidge (1873–1955), a young American mathematician, traveled to Europe in 1903 to
complete his studies. He went first to Paris, then to Griefswald, where he studied with Gerhard
Kowalewski and Eduard Study, next to Turin, and finally to Bonn, where Study had moved and where
Coolidge completed his doctoral thesis (see Struik [1955]).
During the academic year 1903–1904, Coolidge attended the lectures in higher geometry given by
Corrado Segre at the University of Turin on applications of Abelian integrals to geometry. In some sense,
Segre had headed and maintained the school of geometry that Luigi Cremona had established in 1860.
Among Segre’s students (in an extended sense of the term) were the leading Italian geometers of the
early years of the 20th century: Castelnuovo, Federigo Enriques, and Francesco Severi. Through their
works, the Italian school of algebraic geometry developed rapidly and enjoyed a growing international
reputation.
At the third International Congress of Mathematicians, held in Heidelberg in the summer of 1904,
Segre delivered a general lecture, in which he clearly expressed his and his students’ research program
[Segre, 1904]. It was the same research program to which Coolidge had been exposed during the
academic year 1903–1904. Segre’s course incorporated a short presentation of algebraic curves and many
suggestions about the use of complex analysis in geometry.3 It was also linked with several scattered ideas
on these topics that he had begun to publish as early as 1889 [Segre, 1889–1890a, 1889–1890b, 1889–
1890c, 1890–1891, 1891] as well as with some ideas of Study.4
The mathematics Coolidge became acquainted with in Segre’s lectures, as well as his whole Italian
experience, deeply impressed him. In 1904, he wrote a paper in which he detailed his impressions. “The
pleasantest feature of the life of an advanced student in Italy,” he wrote, “will be the personal contact with
the professor in whose subject he is specially interested. Seminars do not exist, nor have I seen traces of
students’ mathematical clubs, but the relation between teacher and pupil is most direct and most helpful”
3 The entire course has been published in Giacardi [2002]. In order to understand better Segre’s style of teaching,
consider the topics that his course covered: “Some bibliographical hints; Complex functions and their representations on
the plane and on the sphere; Complex functions on any surface; Some general properties of complex functions; Algebraic
functions and their geometric representations; Some remarks on the hyperspaces and their algebraic curves; The geometry
of birational transformations of the algebraic curves; Complex functions on an algebraic variety; Abelian integrals; The
Riemann–Roch Theorem; The linear series on a given algebraic variety; Abel theorem and its geometric applications; Algebraic
correspondences on∞1 an algebraic variety; Concluding remarks” (“Alcune indicazioni bibliografiche; Le funzioni di variabile
complessa e le loro rappresentazioni sul piano o sulla sfera; Le funzioni di variabile complessa sopra una superficie qualunque;
Cenni su alcune proprietà generali delle funzioni di variabile complessa; Le funzioni algebriche e le loro rappresentazioni
geometriche; Cenni sugl’iperspazi e sulle loro curve algebriche; La geometria delle trasformazioni birazionali delle curve
algebriche; Le funzioni complesse su un ente algebrico; Gl’integrali abeliani; Il teorema Riemann–Roch; Le serie lineari
esistenti su un dato ente algebrico; Teorema d’Abel e sue applicazioni geometriche; Le corrispondenze algebriche sopra un
ente algebrico ∞1; Cenni finali”).
4 The fact that all of Segre’s lectures survive [Giacardi, 2002] allows us to see the connections between Segre’s course and
Study’s contemporaneous work on complex geometry.
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interest them, and they will have the French rather than the German standard of clearness and elegance.
They will also be struck by the eclecticism of the instructor, for Italian mathematicians read widely.
I remember being impressed at the beginning of one course of lectures by the fact that the professor put
down, as principal works of reference, books in four different languages, and remarked that those of his
hearers who could not read English, French, and German must certainly make up the deficiency in the
course of the year” [Coolidge, 1904c, 13].
Coolidge had clearly found in Turin a thriving atmosphere. He was fully immersed in the international
ambience around Segre, which included Segre’s former student, Gino Fano, and in which English,
French, and German were commonly and widely known. Moreover, given that Fano had spent some
time in Göttingen with Felix Klein, Coolidge’s “direct and most helpful” relations with his teachers also
included links to and contacts with the German school. Thus, it is not surprising that the European
country in which he settled to complete his doctoral thesis [Coolidge, 1904a] was Germany. In
particular, he went to Bonn, where Study’s intellectual interests tightly interlaced with those of Fano
and Segre.
Like Segre and Study, Coolidge had deep interests in the geometrical interpretation of complex
numbers and complex functions and, so, in non-Euclidean geometry, an area in which he published
often.5 He also worked in algebraic geometry in the classical sense of the Italian school [Coolidge, 1917].
Significantly, his important book [Coolidge, 1931] was dedicated “to Italian geometers, dead and alive
(Ai Geometri Italiani, Morti, Viventi)” [Coolidge, 1931, 1]. Given these research interests, Coolidge may
be considered a representative of the classical Italian school of algebraic geometry.
In this sense, the adjective “Italian” must, however, be considered more a mark of a scientific working
style than an indication of a national school [Brigaglia, 2001]. In fact, at the same time in which Coolidge
was attending Segre’s lectures, the two best known Italian geometers, Castelnuovo and Enriques, worked
to convey their methods and main results—their scientific working style—to an international audience.6
The conflation of the notions of general “working style” and “national school” comes through clearly in
the thoroughly typical characterization given by David Mumford. “The Italian school, and notably Severi,
Todd, Eger, and B. Segre,” he wrote, “developed a general theory of Chern classes in the algebraic case”
[Zariski, 1971, 74]. For Mumford, then, the word “school” referred not to a strictly national community
but to a more general concept that encompassed, among other individuals, the Belgian Lucien Godeaux
and the American Julian Coolidge.
The justification for adopting this more general understanding of the phrase “the Italian school of
algebraic geometry” is borne out, moreover, by Coolidge’s personal experiences. When he returned to
Italy in 1927, he was received as a member of the school. Besides renewing his personal friendships
and mathematical relations with his old friends, Castelnuovo, Enriques, and Severi, he gave a talk that
was published in the journal of the Roman Mathematical Seminar [Coolidge, 1928]. He was also in the
process of preparing the above-mentioned treatise on algebraic curves that he dedicated to his Italian
confrères. In 1927, then, the hegemony of Rome—the Princeton of the 1920s, as Gian Carlo Rota [1988]
called it—in the realm of algebraic geometry seemed to be firmly established, but times were radically
changing.
5 See, for example, Coolidge [1904b, 1908, 1913] as well as the influential treatise Coolidge [1916].
6 Their appendix to [Picard and Simart, 1906] provides evidence of this.
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In 1920, the Russian-born Solomon Lefschetz came from the United States to Europe—and mainly
to France and Italy—to spend his sabbatical year and to advance in his mathematical training. A year
later, Oscar (then still Ascher) Zariski went to Rome from Russia. These two events, while indicative
of the increasing reputation of Italian algebraic geometers, were full of important consequences for the
relations between Italy and the United States relative to research in algebraic geometry.
At the time of his visit to Rome, Lefschetz had already gained an international reputation in math-
ematics as the winner of the important Bordin Prize of the Paris Académie des Sciences [Lefschetz,
1921a]. This paper, largely inspired by the Italian geometrical school, coherently developed one of the
themes preferred by the Italians, namely, so-called hyperelliptic surfaces and Abelian varieties. Four Ital-
ians, in fact, had already won the same prize for results on the same subject: Enriques and Severi in 1908
[Enriques and Severi, 1909, 1910] and Giuseppe Bagnera and Michele De Franchis in 1910 [Bagnera and
De Franchis, 1910; Ciliberto and Sernesi, 1991]. In his work, Lefschetz was influenced not only by the
ideas of these four Italians, but also by recent papers of Gaetano Scorza [1916] and Carlo Rosati [1915].
Lefschetz never denied his indebtedness to Italian geometers, and during the fall of 1920 and the
winter of 1921, he had many talks with Scorza and, above all, with Castelnuovo. Lefschetz paid a warm
tribute to Scorza and his work in the spring of 1921 in the Hadamard Lectures he gave at the Collège
de France. Lefschetz was pleased to “recall that in the course of certain investigations, his [Scorza’s]
method whose elegance is beyond doubt, was of considerable help to me. Therefore, I believe that I am
doing useful work by summarizing here the main features of his work” [Lefschetz, 1923, 120].7
Yet, while deeply influenced by the Italian geometers, Lefschetz clearly perceived the need to renew
the theory, to endow it with new and more powerful tools. He thus noted with surprise that the Italian
geometers had not even tried to make use of topological tools. “Other phases of the theory were
investigated in Italy and to some extent also in France, receiving an especially powerful impetus at the
hands of Castelnuovo, Enriques and Severi,” he wrote. “It is however a rather remarkable fact that in
their work topological considerations are all but absent, practically never going beyond the study of
linear cycles” [Lefschetz, 1921a; in Lefschetz, 1971, 42]. In that context he formulated his celebrated
research program in a very short, but highly effective, sentence: “To plant the harpoon of topology in the
whale body of algebraic geometry” [Lefschetz, 1968; in Lefschetz, 1971, 13]. In this way, he indicated a
way to develop the Italian geometrical school (in the above-mentioned sense) starting from inside it, but
pointing to new methods and new mathematical tools.
Italian mathematicians, fully confident in the effectiveness of their traditional projective methods, were
scarcely aware of this, although Rosati, Scorza, and most especially Castelnuovo were exceptions. As is
well known, Castelnuovo had essentially stopped publishing in algebraic geometry in 1906 [Brigaglia
and Ciliberto, 1995], owing mainly to his sense of uneasiness in the face of the growing difficulties
encountered in trying to extend the Italian methods (which had been so successful in the classification of
surfaces) to the study of varieties of higher dimensions. In the early 1920s, though, Castelnuovo seemed
to find refreshing his close contact with Lefschetz. He vividly recalled that “[t]he frequent conversations
with Solomon Lefschetz during the winter of 1921 . . . induced me to publish a part of some extensive
research on Abelian functions that I had begun several years before with the purpose of clarifying and
7
“Je tiens à rappeler qu’au cours de certaines recherches, sa méthode dont l’élégance est hors de doute, me fut d’une aide
considérable. Je crois donc faire œuvre utile en résumant ici ses travaux dans leurs grand traites.”
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549].8 Castelnuovo published his first paper in 15 years on algebraic geometry in 1921 [Castelnuovo,
1921]; it appeared in the journal of the Accademia dei Lincei, together with another one by Lefschetz
[1921b].
Obviously, this was not at all coincidental. The two articles were tightly integrated and presented,
respectively, the analytical (Castelnuovo) and the topological (Lefschetz) aspects of the theory of Abelian
functions. As Castelnuovo later recalled, “[a]nother push to the publication of this memoir came from
the applications to irrational series of divisors on a curve, a subject which had been called to my attention
more than once and to that of the young people who had continued the journey I had begun. This subject
was then taken up by C. Rosati, who had already made valid contributions to it in earlier memoirs. With
the premature deaths of R. Torelli and C. Rosati, research on irrational series slowed” [Castelnuovo,
1937, 549; our emphasis].9
Ruggero Torelli (1884–1915), one of the most gifted young Italian algebraic geometers of the time, had
been tragically killed during the First World War, while Carlo Rosati (1879–1929) passed away before
the 1920s were out. Castelnuovo seemingly saw in the two Italians, as well as in their contemporary
Lefschetz, representatives of a younger generation of researchers who, he hoped, could transform and
develop Italian methods without overturning them. History did not bear out these hopes, however.
If Lefschetz served to join Italian and American algebraic geometers, he also linked Italian and
American algebraists. In Italy, Gaetano Scorza had seen clearly the connections between Abelian
varieties and their endomorphisms (i.e., Riemann matrices and their Hurwitz relations) and the modern
theory of algebras, and he had published an influential paper on this topic [Scorza, 1921] that greatly
impressed Lefschetz. In the United States, on the other hand, Adrian Albert was engaged in important
research on the abstract theory of algebras when Lefschetz attended to one of his talks on the subject
in 1928. According to Nathan Jacobson, “Lefschetz apparently sensed that here was a brilliant young
algebraist whose interests and power made him ideally suited to attack his [Lefschetz’s] problem”
[Jacobson, 1974, 1076].
Lefschetz thus served to move the American algebraic school in the same direction Scorza and
Rosati had gone in Italy, namely, toward an exploration of endomorphisms of Abelian varieties, i.e.,
multiplication of Riemann matrices, in a purely algebraic, as opposed to topological, way. Although
Albert moved from pure algebra to algebraic geometry and Scorza moved from algebraic geometry to
pure algebra, the two approaches they represented coalesced for a decade. Albert made it quite clear:
“The structure of impure Riemann matrices was shown by G. Scorza to be expressible in terms of the
structure of its pure sub-matrices, and the case where D [the multiplication algebra of a Riemann matrix]
is a commutative algebra was discussed at length by S. Lefschetz. No further really important work in
this direction was made until that of a recent paper by C. Rosati. . . . We give a rigorous algebraic proof of
Rosati’s main results and obtain his theorems, not in terms of unknown sub-algebras of given algebras B
8
“Le frequenti conversazioni con S. Lefschetz durante l’inverno del 1921 . . . mi indussero a pubblicare una parte di una
estesa ricerca sulle funzioni abeliane che avevo iniziato da parecchi anni allo scopo di chiarire ed estendere i bei risultati di
G. Humbert sulle funzioni iperellittiche singolari.”
9
“Un’altra spinta alla pubblicazione di questa memoria venne dalle applicazioni alle serie irrazionali di gruppi sopra una
curva, argomento che aveva più volte fermato la mia attenzione e quella di giovani che avevano proseguito il cammino da me
iniziato. Questo soggetto fu poi ripreso da C. Rosati, che aveva già portato, in memorie anteriori, validi contributi a quel tema.
Con la morte prematura di R. Torelli e C. Rosati, le ricerche sulle serie irrazionali si rallentarono.”
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up with Scorza’s during the 1930s. By that time, however, the Italian school of algebraic geometry was
no longer capable of actively following the new developments spurred by Albert’s works.
4. Oscar Zariski: from uneasiness to criticism
When the 22-year-old Oscar Zariski came from Russia to Rome in 1921, Lefschetz was renewing
his Italian connections.10 Zariski remained in Rome until 1927, studying algebraic geometry mostly
under Castelnuovo’s supervision and learning both scientific and life lessons from his long and frequent
conversations with Federigo Enriques. Zariski may thus be considered a student of both Castelnuovo
and Enriques. His mathematical “style” and the methods he used differed little from those of the most
brilliant of his Italian mathematical contemporaries—Luigi Campedelli, Oscar Chisini, Fabio Conforto,
and many others.
By the close of the 1920s, however, a major shift occurred. While Chisini, Campedelli, and later
Beniamino Segre and others did not feel the need—and were not encouraged by their teachers—to
renovate the methods and ideas inherited from their masters, Zariski felt increasingly uneasy working in
that tradition. In 1928, still considering himself a close adherent to Castelnuovo’s methods, he attended
the International Congress of Mathematicians held in Bologna. Writing to his wife, he gloried in his
association with his mentor’s mathematical thought: “Today Castelnuovo gave a lecture: it was the best
so far and it made a great impression on everyone, both for its content and for its elegant style. It was a
real work of art. He did me the greatest honour of interrupting his lecture at a certain point . . . in order
to announce to the audience my upcoming communication to the Congress, in which, according to him,
I have made an important step toward the solution of a fundamental problem which is still unresolved . . .
you can understand how significant a sign of recognition it was” [Parikh, 1991, 60].
But 1928 also witnessed the first symptoms of Zariski’s uneasiness with the Italian approach to
algebraic geometry. It was apparently Castelnuovo himself who sparked this unease. He reputedly
declared that “[t]he methods of the Italian school have reached a dead end and are inadequate for further
progress in the field of algebraic geometry” [Parikh, 1991, 36]. If Castelnuovo did, indeed, make this
pronouncement, it is easy to understand why he suggested that his young student should go further in his
studies and “explore the work of Solomon Lefschetz” [Parikh, 1991, 36]. In the second half of the 1920s,
Castelnuovo thus viewed the American approach as a kind of savior of the Italian tradition.
In 1927, Zariski left Rome for the United States, where he was impressed not only by the discovery
of the topological methods of Lefschetz but also by the great progress made possible by introducing into
algebraic geometry the rigorous methods of commutative algebra developed by Emmy Noether and her
school. “It was a pity,” Zariski wrote, “that my Italian teachers never told me there was such a tremendous
development of the algebra that is connected with algebraic geometry. I only discovered this much later,
when I came to the United States” [Parikh, 1991, 36].
The subsequent development of Zariski’s ideas was thus more and more removed from the Italian
school, as evidenced by the publication of his influential treatise on algebraic surfaces during his first
decade in the United States [Zariski, 1935]. In some sense, this work, together with van der Waerden’s
10 For biographical details, see Parikh [1991]. For Zariski’s mathematical contributions, see the appendixes by Zariski’s
students in Parikh [1991].
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particular, showed in several instances the fruitfulness of the insertion of modern topological (Lefschetz)
and algebraic (Emmy Noether) methods into Italian algebraic geometry. Thus, it represented a further
evolution of Lefschetz’s program of “plant[ing] the harpoon of algebraic topology into the body of the
whale of the algebraic geometry.” As Serge Lang put it, the “umbilical cord” that had tied Zariski to his
Italian teachers had begun to be cut in 1935 [Lang, 1959, 245]. Although Zariski’s working style was,
by then, deeply different from that of his Italian contemporaries, it would be a mistake to think that this
development initially took place in opposition to the methods of Enriques; as noted above, it had been
Castelnuovo who had encouraged some sort of shift. Only gradually did the declining Italian school come
into conflict with the more advanced international tendencies that Zariski represented so well.
Here, we need not go more deeply into these problems, but it may be useful to note that just three
years before Zariski published his treatise, another book on the same subject by Enriques and his student,
Luigi Campedelli, appeared [Enriques and Campedelli, 1932]. A brief comparison of the two texts
highlights the different points of view of their respective authors. Consider, for example, their stances
on the resolution of singularities. Enriques and Campedelli asserted that the fact “[t]hat, effectively,
the indicated procedure of transformations ends in the complete resolution of all singularities, has been
rigorously proved by B. Levi and O. Chisini” [Enriques and Campedelli, 1932, 11].11 Zariski had a
very different read on the same issue. In his view, “[t]he proofs of these theorems are very elaborate
and involve a mass of details which it would be impossible to reproduce in a condensed form. It is
important, however, to bear in mind that in the theory of singularities the details of the proofs acquire a
special importance and make all the difference between theorems which are rigorously proved and those
which are only rendered highly plausible” [Zariski, 1935, 18]. The radically different ways in which
Enriques and Campedelli, on the one hand, and Zariski, on the other, viewed the “details of the proofs”
underscores the opposition between the two different methods in algebraic geometry that had evolved
(for more detailed comments on Zariski’s book, see Brigaglia and Ciliberto [1995, §4.4]).
Zariski, however, never forgot—and continued to appreciate—the tradition in which he had been
raised. “[A]lthough [he] recognized the power of sheaf theory, he felt in the last analysis it only reworked
and made more intelligible the ideas inherent in the Italian approach” [Parikh, 1991, 158]. By the 1950s,
then, relations between the Italian and American schools were suspended between a sense of continuity
and of rupture.
Algebraic geometry, developing from complex algebraic geometry to algebraic geometry on an
arbitrary field, needed reformulation in terms of entirely new methods, which had to be independent of
the characteristic of the field. While Zariski found his way in a new direction—even if his “Italian teachers
never told” him of modern algebra—his Italian colleagues could not do the same. They were trapped in
the stuffy academic atmosphere that prevailed in Italian universities. Many young Italian geometers of
the new generation thus intensely felt the need to sever their ties with a tradition that had begun to seem
to them too conservative. They found a great source of inspiration in the American school. The flux of
the movement of ideas now moved from the American to the Italian school. The direction of influence
was reversed.
From an historical point of view, algebraic geometers began in the early 1980s to rethink the links
between the modern and the classical way of doing mathematics. We conclude with a quotation from
11
“Che effettivamente il processo di trasformazione indicato abbia termine colla risoluzione completa di tutte le singolarità
viene dimostrato rigorosamente da B. Levi e da O. Chisini.”
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an era of “modern mathematics” in a sense quite parallel to “modern art” or “modern architecture” or
“modern music.” That is to say, it turned to an analysis of abstraction, it glorified purity and tried to
simplify its results until the roots of each idea were manifest. . . . Now the trend has reversed: post-modern
mathematics is quite different and has reintroduced the love of the baroque” [Parikh, 1991, xxvii].
5. Conclusions
A critical reader could argue that the present paper does not contain anything new. In fact, in a
sense, that is true. As we pointed out in the Introduction, however, our aim here has been to stress—
rather than to illustrate in any detail—the influence that the Italian school of algebraic geometry had
on the development of the ideas, and even on the education, of Coolidge, Lefschetz, and Zariski. While
Coolidge marks the period of full glory of the Italian school, Lefschetz and Zariski had rather different
experiences. Lefschetz’s education was topological and analytical rather than algebraic and geometrical.
His interaction with the Italian masters, though extensive and very appreciative, was thus more an
encounter than a real sharing of ideas and methods, except, perhaps, for Rosati and Scorza, who were
nevertheless rather isolated inside the Italian school. Zariski, on the other hand, though brought up as
a student of the school, soon felt the need for an enlargement of his cultural and even geographical
horizons. As we have tried to indicate, however, the break with tradition and the personal polemics which
characterized the birth of so-called modern algebraic geometry, in contradistinction to classical Italian
algebraic geometry, only came later in the course of the 20th century (see Brigaglia and Ciliberto [1995]
for details). At the beginning, Zariski, as well as Lefschetz and the older Coolidge, felt deeply linked to
the Italian tradition, probably more than with any other. In a certain sense, we can speak not of a break
with a tradition, but rather of a natural evolution of methods and ideas that Zariski rightly promoted as
a former member of that school and as the natural heir to its treasures. To put forward this alternative
interpretation was the main purpose of this note. Of course, we might also have raised the interesting
question: why did this natural evolution not take place inside the Italian school itself? This wider issue
has, in part, been treated in Brigaglia and Ciliberto [1995] and goes well beyond the scope of the present
paper.
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